Key words: erythrocytes; platelets; surface charge; idiopathic glomerulonephrits; lupus nephritis Background. Some preliminary observations suggest that predisposition to a particular type of glomerulonephritis (GN ) may be connected with the genetically
correlation between erythrocyte surface and the glomerular capillary wall charges has also been observed.
Preliminary observations by Boulton-Jones et al.
[1] The purpose of this study was to verify and extend in experimental rat models suggest that predisposition previous investigations. Therefore we measured erythto a particular type of glomerulonephritis (GN ) may rocyte and platelet surface charge from patients with be associated with genetically determined differences idiopathic membranous and mesangial GN as well as in the charge of the glomerular capillary wall. They idiopathic membranoproliferative GN and lupus observed that Lewis rats, which are susceptible to the nephrits.
induction of Heymann's nephritis (the model of human Methods. The erythrocyte and platelet surface charge membranous GN ) have fewer glomerular anionic sites was determined by the binding of the cationic dye, than the DA strain which is resistant to this type of alcian blue (AB). A fresh alcoholic AB solution was experimental GN. Both strains also differ in terms of made for each experiment, which were run in batches cationic protein binding. Immunization with cationic of four, each including cells from a healthy person and human serum albumin led to membranous deposits in from patients each with a different type of GN.
Lewis rats and mesangial deposits in DA rats. Results. In patients with idiopathic membranous and Furthermore, polycation infusion produced promembranoproliferative GN, a significant decrease in teinuria in Lewis rats, but not in the DA strain. There the erythrocyte and platelet charges was observed also appeared an intriguing parallelism between the irrespective of their clinical state (remission or erythrocyte surface and glomerular capillary wall nephrotic syndrome). Erythrocyte charge was charges in those rats. The overall RBC charge is lower decreased despite the normal amount of membranous in healthy Lewis rats than the equivalent one in DA sialic acid. In contrast, patients with idiopathic mesangrats. Complementary data were obtained by Bernard ial GN, in complete or partial remission, exhibited et al. [2, 3] , who observed a decrease in the erythrocyte normal erythrocyte and platelet surface charges.
charge associated with a loss of glomerular negative Exclusively in this type of GN, the appearance of charges in cadmium treated rats. These studies in nephrotic proteinuria was associated with a slight animal models suggested that the erythrocyte surface decrease, the erythrocyte charge, which was not statistelectric charge may reflect both the normal glomerular ically significant (P>0.1). A reduction in the negative polyanion charge and the changes occurring in GN. erythrocyte charge in lupus nephritis was less in magniIndeed, Levin et al. [4 ] showed a reduction in surface tude than in idiopathic membranous or membranoproelectric charge on red blood cells and platelets in liferative GN, and occurred independently of the level nephrotic children with submicroscopic GN and focal of daily proteinuria, whereas the platelet charge was segmental glomerulosclerosis. Afterwards, Boultonnormal.
Jones et al. [5] found that erythrocyte surface charge Conclusion. The decrease of the erythrocyte and platelet was significantly lesser in patients with submicroscopic charge in idiopathic membranous and mebranoprolifand idiopathic membranous GN in remission than in erative GN seems to be a pre-morbid feature.
respective patients with IgA nephropathy. The purpose of this study was to extend the investigations to other types of idiopathic GN and patients 
ematosus. type of GN. No change in the optical density of AB solution
Subjects and methods before and after incubation was observed. Intra-assay coefficient of variation, based on six parallel samples from The surface electric charge on red blood cells (RBC ) and one healthy person, was 8.1% for RBC and 9.8% for platelets. platelets was measured in five groups:
Interassay In addition the sialic acid content in the erythrocyte 31.5±3.4); membrane was measured in five healthy persons and in seven (e) 15 patients with renal involvement in systemic lupus patients with idiopathic membranous or membranoproliferaerythematosus ( 13 females, 2 males, age 18-43 years, tive GN. One millilitre of the RBC suspension (107/ml ) was mean 33.1±2.5); a histological pattern of membranous incubated with neuraminidase ( 1 U/ml ) for 1 h at 37°C, and or membranoproliferative GN appeared in the lupus after centrifugation of the cells the concentration of sialic nephritis group. acid in the supernatant was determined with the modified RBC charge was determined for all subjests and the platelet thiobarbituric acid assay according to Skoza and Mohos [ 8] . charge measured in some individuals in each group.
All patients were tested in a period of normal renal function.
Statistics
Student's t test was used for statistical analysis. P values Laboratory methods below 0.05 were considered as significant. Data are expressed as mean±SEM. The charge on RBC and platelets was measured by means of cationic dye, AB (alcian blue 8 GX, Aldrich) binding.
Eighteen millilitres of venous blood was drawn into 2 ml of 3.8% trisodium citrate. Platelet-rich plasma (PRP) was Results obtained according to the method described by Mustard et al. [6 ] . The platelets were suspended in phosphate-buffered The AB binding on RBC in control and GN groups is saline (PBS ) at a concentration of 4×108/ml. After the shown in Figure 1 . particular types of GN ( Figure 3) show that the A 0.5-ml suspension of the RBC (1. 2×109/ml ) or platelets ( 4×108/ml ) was mixed with 0.5 ml of the final AB solution decrease of AB binding to RBC from the patients with ( 500 mg/ml ). The mixture was then incubated for 30 min. at idiopathic membranous or membranoproliferative GN 37°C. After the removal of the cells by centrifugation, the in remission was the same as in the whole group remaining of AB was measured with a spectrometer at an encompassing the nephrotic patients and those in optical density of 650 nm.
remission. Lupus nephritis patients also maintained The amount of AB bound per RBC or platelet was the decreased erythrocyte charge during the remission. versus 299.7±15.1 ng/106 RBC. This tendency did not group, as in the case of RBC, no difference in the surface charge was found between females and males, reach statistical significance (P>0.1 ). However, the RBC charge in mesangial GN patients in remission mean values of the AB binding were 188.2±16.9, and 209.6±14.0 ng/108 platelets respectively. A significant was not different from the normal subjects ( Figure 3) .
A decrease in erythrocyte charge occurred in idio-decrease in platelet anionic charge appeared exclusively in patients with idiopathic membranous and mempathic membranous and membranoproliferative GN despite a normal quantity of membrane sialic acid; branoproliferative GN, whereas the values in mesangial and lupus nephritis groups did not differ significantly mean values of the sialic acid content in the erythrocyte membrane in the patients and controls were 5.3±1.0 from the controls. Similar to the RBC charge, no significant relationship was observed between AB bindand 5.0±0.5 mg/107 RBC respectively.
The AB binding on platelets from the control and ing to the platelet membrane and the magnitude of daily proteinuria in the patients; mean values for the GN groups is presented in Figure 4 . In the control Fig. 3 . The surface electric charge on RBC from glomerulonephritis patients in complete (absent proteinuria) or partial ( proteinuria below 2 g/day) remission. **P<0.01; ***P<0.001. Fig. 4 . The surface electric charge on platelets from glomerulonephritis patients with nephrotic and subnephrotic proteinuria *P<0.05; **P<0.01. nephrotic patients and those in remission were sialic acid content in the RBC membrane. In contrast, 156.2±47.1 versus 169.7±48.2 ng/108 platelets patients with idiopathic mesangial GN, in complete or respectively.
partial remission, exhibited normal erythrocyte and platelet surface anionic charges. Exclusively in this type of GN, the appearance of nephrotic proteinuria
